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CASE REPORTS
Vascular reconstruction using deep vein for limb
length discrepancy in a child
Harshal Broker, MD, and G. Patrick Clagett, MD, Dallas, Texas
Iatrogenic vascular injuries can result in claudication and limb length discrepancy in growing children. Traditional
reconstruction has been performed with great saphenous vein as a conduit. We report the case of a 7-year-old boy with
a symptomatic limb length discrepancy and vascular reconstruction using femoropopliteal vein. The use of deep vein as
an autogenous conduit may facilitate reconstruction of iliofemoral arteries in preadolescent children, providing an
excellent size match and an efficacious means of restoring normal blood flow. (J Vasc Surg 2006;44:398-400.)Iatrogenic vascular injuries are the most common cause
of lower extremity vascular insufficiency in growing chil-
dren and can lead to limb length discrepancy (LLD).1-3
Traditional reconstruction has been performed with great
saphenous vein as a conduit. Correction of LLD appears
dependent on the adequacy of revascularization.4 We re-
port a case of the use of a femoropopliteal vein graft in a
pediatric patient to facilitate reconstruction of iliofemoral
arteries.
CASE REPORT
A 7-year-old boy was referred after symptoms of vascular
insufficiency developed in his right leg. Symptoms included numb-
ness, tingling, and easy fatigability while running, playing, or
climbing stairs. He also had a 3-cm LLD documented by or-
thoroentgenograms.
The patient was born with tetralogy of Fallot. He had a history
of two cardiac operations, including a right modified Blalock-
Taussig shunt and its subsequent ligation, ventricular outflow tract
reconstruction, and atrial septal defect closure. He underwent two
cardiac catheterizations via a right femoral approach at the ages of
2 days and 15 months. The patient was otherwise healthy and well
developed; his only other medical problem was mild asthma.
Physical examination demonstrated a healthy-appearing child
(height 124 cm, weight 26.6 kg) with a diminished right femoral
and pedal pulses along with the obvious LLD (Fig 1). The remain-
der of the exam was normal. Ankle-brachial indices (ABIs) were
0.8 with a great toe pressure of 48 mm Hg on the right, and 1.2
with a toe pressure of 68 mm Hg on the left. Arteriography
demonstrated a high-grade long-segment stenosis of the entire
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398right external iliac artery and occlusion of the proximal superficial
femoral artery (Fig 2). The common femoral, profunda femoris,
and superficial femoral arteries were filled mainly via collaterals.
The patient also underwent preoperative vein mapping that
showed a small saphenous vein (2 mm) and a femoropopliteal
vein 4 to 5 mm in diameter.
Given the small size of the patient’s saphenous vein, we elected
to harvest the femoropopliteal vein for a bypass conduit. The
reconstruction is illustrated in Fig 3. The superficial femoral artery
was transected distal to the proximal stenosis and anastomosed to
the profunda femoris artery. The femoropopliteal vein graft was
harvested from the right thigh. After retroperitoneal exposure of
the iliac vessels via a suprainguinal transverse incision, the reversed
femoropopliteal vein graft was anastomosed to the common iliac
artery and then to the superficial femoral artery. All anastomoses
were performed with interrupted, fine polypropylene suture (5-0
for proximal and 6-0 for distal anastomoses).
The patient had strong postoperative pedal pulses and was
discharged home on hospital day 4. Follow-up at 8 months dem-
onstrated markedly improved blood flow, with an increase in the
right ABI to 1.14 and a toe pressure of 120 mm Hg. Duplex
ultrasound imaging confirmed a widely patent graft with triphasic
flow and no evidence of stenosis or aneurysmal change (Fig 4).
Early orthoroentgenograms revealed his LLD was stable. The
patient and family report complete resolution of symptoms. He no
longer complains of numbness, tingling, or fatigue, and he was
able to attend basketball camp. There has also been no leg swelling,
venous claudication, or other venous morbidity.
DISCUSSION
Pediatric lower extremity revascularization is rare.Most
causes of vascular insufficiency in children are related to
iatrogenic trauma from arterial catheterization. Although
the incidence of catheterization-related complications is
comparatively low in adults, it is reported to be as high as
33% in children.5 Four independent variables that have
been found to significantly increase the risk of iatrogenic
vascular injury are age 3 years, therapeutic intervention,
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guiding catheter.6
The modest decrease in ABI and palpable pulses in
children with chronic arterial insufficiency are due to exten-
sive collaterals. Nevertheless, they may be quite symptom-
atic and LLD may eventually develop. The gradual devel-
opment of LLD, the inability to articulate symptoms, and
the presence of palpable pulses may result in delayed rec-
ognition. A recent series found this delay to average 6.5
years.4
Vein patch angioplasty, femorofemoral bypass graft,
Fig 1. Preoperative exam demonstrates a 3-cm limb length
discrepancy.
Fig 2. The black arrows outline the long stenosis of the external
iliac artery and the single open arrow points to the reconstituted
superficial femoral arteries.and ileofemoral bypass graft with reversed saphenous veingraft have most commonly been used in these children.3-4
Cardneau et al4 reported good durability of saphenous vein
graft at an average follow-up of nearly 11 years. In their
report, mean improvement in ABI was 0.15 in the imme-
diate postoperative period and 0.22 at 11 years. Although
improvement of LLD from 1.66 cm to 1.40 cm was not
Fig 3. Artist rendition of a high-grade long stenosis of the exter-
nal iliac artery, occlusion of the proximal superficial femoral artery,
and the arterial reconstruction with deep vein bypass graft.
Fig 4. Duplex ultrasound image demonstrates patent femoro-
popliteal bypass graft and superficial femoral-profunda femoris
transposition at 8 months. SFA, Superficial femoral artery; PFA,
profunda femoral.significant in this series overall (P .41), children in whom
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LLD from 1.2 cm to 0.8 cm (P  .04). These data may
indicate that the normalization of ABIs is pivotal to the
successful correction of LLD. Taylor et al5 have also found
the association between leg growth retardation and ABI to
be significant.
Long-term results and morbidity of femoropopliteal
vein harvest in the pediatric population is lacking. Pro-
spective data from our institution in adults demonstrated
minimal mid-term to late-term venous morbidity in the
lower extremity after femoropopliteal vein harvest.7 The
development of venous collaterals was found to be im-
portant in averting venous morbidity in adults, and this
may be even more favorable in children. Durability of
femoropopliteal vein has also been established in adults
with excellent patency and no reported aneurysmal dila-
tion.8 Long-term follow-up data in children are lacking,
however.
CONCLUSION
The use of the deep vein as an autogenous conduit may
facilitate reconstruction of iliofemoral arteries in children
and provide an excellent size match and efficacious means
of restoring normal blood flow. Orthopedic modalities
remain the mainstay of treatment for established LLD in
adolescents and adults.9 Establishment of normal ABIs inchildren with chronic arterial insufficiency may prevent the
necessity of these procedures.
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